This work describes a conically scanning space-borne Dopplerised 94GHz radar Earth Science mission concept, WIVERN, Wind VElocity Radar Nephoscope. WIVERN will provide global measurements of in-cloud winds using the Doppler shifted radar returns from hydrometeors. The conically scanning radar is expected to provide wind data with daily revisits poleward of 50
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We report progress made in the last year demonstrating the feasibility of the proposed conically scanning spaceborne broad-swath Dopplerised 94GHz radar, WIVERN a WInd VElocity Radar Nephoscope, and its ability to provide global measurements of winds, rainfall and cloud ice water content with 50km horizontal and 1km vertical resolution using the radar returns from cloud and precipitation particles. The radar will transmit closely spaced pulse pairs polarized in the horizontal and vertical to achieve the high folding velocity needed to measure winds. The 94GHz (3mm) frequency
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is used to form a very narrow beam and 1km vertical resolution as the 500m pulse approaches the earths surface at angles around 45deg. The 2.9 by 1.8m elliptical antenna rotates once every seven seconds sweeping out a broad 800km swath on the ground. The satellite will have the same 94GHz transmitter that has operated flawlessly on Cloudsat since its launch in 2006. A schematic of the radar observing geometry is presented in Fig. 1 . Polarization diversity [1, 2] would be used to enable high wind speeds to be unambiguously observed; analysis indicates that artifacts associated with polarization diversity are rare and can be identified. ESA-funded airborne and groundbased observations during the past 12 months have helped Fig. 2 . Example of data collected by the NRC Airborne Wband radar (NAW) on board the NRC Convair-580. The aircraft was flying above a well defined melting layer at 2 km altitude. The reflectivity clearly shows a ghost echo from crosspol of the other polarization diversity pulse pair. In this case T hv = 6 µs which corresponds to a 0.9 km distance between the H− and V − pulses.
in establishing the feasibility of the technique (see example of an airborne observation in Fig. 2) . The airborne studies have made the first 94GHz observations of the radar crosssection of the land and ocean surface at high angles of incidence [3] . These results predict that the surface return would lead to a blind zone of less than 1.5km over the ocean and less than 3km over land, and that wind observations above these heights should have an accuracy of 2m/s for clouds with a horizontal extent of 5km and reflectivities above -18dBZ [4] . The ground based observations have shown that depolarizing hydrometeors can cause occasional cross-talk between the H and V return echoes, but that the effect is generally small, does not bias the winds, only leading to a small increase in the standard deviation of the wind estimates. Such occasions can be identified by the observed value of the linear depolarisation ratio of the hydrometeors.
Observations of winds currently make a significant contribution to reducing the forecast errors of numerical weather prediction models. We have used the global climatology of cloud reflectivities obtained by the 94GHz radar on CloudSat to predict the number of winds that should be observed by Wivern. These analyses suggest that the number of radar winds from Wivern should be comparable with winds currently available from aircraft and from sequential satellite images of clouds and indicate that the radar winds from WIVERN should lead to a significant reduction in forecast errors.
